202192633 A2

(19) EBpa3unckoe 2 202192633 (13 A2
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. HO5B 6/10(2006.01)
2022.01.31 HOIF 38/14 (2006.01)
H02J 7/02 (2016.01)
(22) QOara noaun 3asBKK A24F 47/00 (2006.01)
2018.09.03
(54) YCTPOICTBO, TEHEPUPYIOIIEE AP
(31) 17189677.2 (72) Waobperatens:
(32) 2017.09.06 I'uan Mapk (GB)
(33) EP )
(62) 202090426; 2018.09.03 (74) ;pe”CTaB”Te”"'
onukapnos A.B., Buibik A.B.,
(7) 36";;}/31]—;1:/1 WHTEPHELIHJI CA (CH HUrnarbeB A.B., Uepkac JI.A.,
A (CH) BeastiokoBa M.B. (RU)
(57) Tlpennoxeno yctpotictso (20), renepupyiomiee nap, MNpPeHA3HAYCHHOE JUIs TEHEpAallMM Mapa,

BIBIXaEMOT0 TTOJIF30BATENIEM, ITyTEM HHIYKIIMOHHOTO HarpeBa UcCIapseMoro Bemectsa (23). YerpoicTBo
(20) comepxkut y3en (10) WHAYKIIMOHHOTO HAarpeBa, COACPKAIIMN HWHAYKIMOHHYIO Karymky (12),
nepe3apsbkaeMblid ncroynuk (13) muranus u ycrpoiictso (14) ynpasienust uHAyKImeH. MHAyKIIMOHHAS
KaTymka (12) mMeer, o CyImecTBy, IFTHHIAPHIECKYI0 GopMy, a yCTpoiicTBO (14) ynpaBieHus HHIYKIHEH
BBINOJTHEHO C BO3MOXKHOCTBIO YIIPABJICHHS MOJIB30BATEIEM BPYUYHYIO Ul BBIOOpa 3HAUCHHUS HarpeBa s
PETyIMPOBKH TOKa, MPOXOSIIET0 Yepe3 NHIYKIIMOHHYIO KaTymky (12).

20. 26

\ 27
~—22
24 b~——
:I/ v23
S
9] o]
Q o)
2 Sz
o
Q o)
g e |y e

114

I

113

V. ££9761¢C0¢



YCTPOHCTBO, TEHEPUPYIOIIEE ITAP

Hacrosiiee nzo0peTeHne OTHOCUTCS K y3Jy MHIYKLHOHHOTO Harpesa IJisi yCTPOKMCTBA,
TeHepHUPYIOLIero map. Y CTPOWCTBA, B KOTOPBIX MPOUCXOOUT HArPeB, a HE CrOpPAaHHUE, BELIECTBA
1u1si 00pa3oBaHMs BABIXAEMOTO Napa, CTaJIH MOMYJIIPHBIMU Y TIOTpeOUTeNel B MOCIeIHIE TO/IbL.

B Takux ycTpoiicTBaX MOXKET HCHOJIb30BaThCsl OIMH M3 psifa Pa3JIMUHBIX MOAXOIOB JJIsI
noziBozia Teruia K BeuiecTBy. OOUH TakoW MOAXOM 3aKJII0UAeTCsl B YCTPOMCTBE, FeHEPUPYIOIIEM
map, B KOTOPOM HCIIOJb3YyeTCs CHUCTeMa MHAYKIMOHHOIO HarpeBa. B Takom ycTpoiicTse
WHIYKLMOHHAs KaTyllka (Jajee TakKe Ha3blBaeMash MHAYKTOPOM) MPEeayCMOTpeHa C
yCTPOICTBOM, M TOKONPHEMHHMK MPEAYCMOTPEH C BEINECTBOM Il TeHEPUPOBAHUS Tapa.
DNEeKTpO3HEeprHsl MONAETCS HAa HMHAYKTOP, KOIJa IOJNb30BaTelb AKTUBHPYET YCTPOWCTBO,
KOTOpOE, B CBOIO OYepenb, CO3MAeT JJIEKTPOMArHUTHOE Moje. TOKONMPHEMHHK CLETUISEeTCS C
TIOJIEM M TeHepUPYEeT TeIUI0, KOTOpOe MepeaeTcsl BEeCTBY, U [0 Mepe HAarpeBaHUs BEILIEeCTBA
oOpasyercs map.

Takoit moaxon MMeeT ONpeneseHHbIH MOTEeHIHA sl 00ECIeYeHuUs JIyYIIero KOHTPOIIs
3a HArPeBOM, M, CJIEZIOBATENIbHO, 32 reHepupoBaHueM napa. OqHAKO Ha MPAKTUKE TAKOW MOIXON
MOXKET NPUBECTH K TMOJYYEHUIO OTHOCHUTEIBHO TI'POMO3AKOrO YCTPOWCTBA C OONBIINM
KOJMYECTBOM KOMIIOHEHTOB. DTO MOJKET CIIeJIaTh €ro AOPOTUM JUIsl H3TOTOBJICHUS U HEey TOOHBIM
IS TIOJTB30BATENEH, KOTOPBIE PACCUUTHIBAIOT HA MPOCTOE U KOMITAKTHOE Y CTPOHCTBO.

[Tonb3oBaTeny OKUOAIOT, YTO TaKOe YCTPOMCTBO OyHeT mepe3apsuKaeMbIM, TaKUM
00pa3oM, jKelaTeNbHO MPENOCTaBUTh O€30MacCHYI0 U HAIEKHYH CHCTEMY Ul Mepe3apsaKu
ycrpoiicTBa, reHepupytomiero map. OQHako yCTaHOBKA TaKOH CHCTEMbI Tepe3apsiiku BMECTe C
niepe3apsukaeMbIM - MCTOYHHUKOM TMUTAHUST MOXKET TMPHBECTH K emle OOoJbIIeMy KOJIHUYECTBY
KOMITOHEHTOB B TPOMO3IKOM U TSI)KEJIOM YCTPOCTBE.

Hacrosiiiee n3o0peTeHne CTPEMHUTCsS] HUBEIUPOBATH MO MEHbINEH Mepe HEKOTOpbIE H3
BBILIIEY KA3aHHBIX MPOOIIEM.

KPATKOE OINUCAHUE U3OBPETEHUSA

CormacHo TMEepBOMY  acCMeKTy HACTOSILEr0  HM300peTeHHs TMpemiaraercs — y3el
WHIYKLUHOHHOTO HarpeBa Ui YCTPOMCTBA, TEHEPHUPYIOIIEro Map, MpUYeM y3eJ Harpesa
CONEPKUT Tepe3apsKaeMblii MCTOYHHMK MHUTaHMS W HHAYKLUUOHHYIO KATyIIKYy, IpH 3TOM
WHIYKLUMOHHAs KaTyIIKa BbBIMOJHEHa C BO3MOXKHOCTBIO HarpeBa, MPU HCIOJIb30BAHUH,
TOKONMPHEMHHUKA, a TAaK)Ke BBIMOJHEHA C BO3MOXKHOCTBIO TMpHeMa, MPH HCIOJb30BAHUH,
HJIEKTPOMATHUTHOTO TOJsl, T€HePUPYEMOro BHEIIHHM HCTOYHHMKOM, JJIsl 3apsiIKd MCTOYHHKA

IMUTaHUA.
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Hcnonb3oBaHue MHAYKIMOHHOM KaTyLIKW Kak [JIs W3JIy4deHHs, Tak M JJs IpuemMa
3JIEKTPOMArHUTHOTO TIOJIs, TIO3BOJIIET HANEXKHO O0ECHeunTh WHAYKLIUOHHBIA HarpeB M
MHy KUIMOHHYIO 3apsiAKy OT OJHOTO M TOTO K€ 3JIEMEHTa B YCTPOMCTBE, IeHEepUpYIOIeM map.
OTO NPUBOAUT K YMEHBUIEHHOMY KOJIMYECTBY KOMIIOHEHTOB, UYTO YJy4YIIAeT pa3Mepbl, Bec,
ce0ecTOMMOCTh U OE30TIaCHOCTh Y CTPONCTBA.

TokonpueMHUK MOXKET COAepKaTb OJHO HIJIM HECKOJIbKO, HO 0€3 OrpaHWYeHus, u3
ANIOMUHUS, JKeJie3a, HUKEJs,, HepXKaBeoIell CTal U UX CIUIaBoB (Hampumep, Huxpoma). Ilpu
NPUMEHEHNHU 3JIEKTPOMAHUTHOTO TOJA BOJNM3M HEro TOKONMPUEMHUK MOKET TI'€HEPHPOBATh
TEIIo Onarojapsi BUXPEBbIM TOKAM M IOTEPSM HAa MAarHUTHBIM T'MCTEPE3UC, NMPUBOASIINM K
npeo0pa3OBaHUIO SHEPTUH U3 HJIEKTPOMATHUTHOH B TEIUIOBYIO.

IIpeanodTurenpHO y3€1 UHAYKLUMOHHOTO HAarpeBa JOMOJHUTENBHO COAEPKUT UHBEPTOP,
BBITIOJTHEHHBIH C BO3MOXKHOCTBIO NMPe0oOpa3oBaHMs MOCTOSIHHOTO TOKA OT MCTOYHMKA ITHTAHUS B
NEPEMEHHBIH  BBICOKOYACTOTHBIM TOK, BBIIPSAMUTENb, BBIIOJHEHHBIH C BO3MOXKHOCTBIO
npeoOpa3oBaHus NEPEMEHHOI'O BBICOKOYACTOTHOTO TOKA OT HMHAYKLUMOHHON KAaTyIIKH B
MOCTOSIHHBIA TOK, W YCTPOMCTBO YNpaBI€HWs HMHAYKLMEH, BBINOJIHEHHOE TaK, 4TO, INpHU
WCIIOJIb30BAHUHU, OHO HAXOAWUTCS B BJEKTPUYECKOM COEIUHEHUU C HMCTOYHUKOM ITUTAaHUS,
UHIYKIHOHHON KATyINKOH, BBIIPSIMUTEIEM W C HMHBEPTOPOM TaKUM OOpasoMm, 4YTOOBbI, Tpu
UCTIOJIb30BAaHHUH, TIEPEMEHHBINH BBICOKOYACTOTHBIA TOK MOKHO OBUIO M30MpATENIbHO MOAABATH HA
MHY KIMOHHYO KaTyIIKy, ¥ TOKONPHUEMHHK MOT WHAYKIIMOHHO HarpeBaThCs MHAYKLHUOHHOMN
KaTYLIKOW Y, TIPH UCIIOJIb30BAHUH, MOCTOSIHHBIH TOK MOXXHO OBUIO M30HMpaTeIhbHO MOJaBaTh HA
UCTOYHUK TWTAHUS, KOrJa MHTAHWE TPUHUMAETCS Ha HWHAYKIMOHHOW KaTylIKe B BHIE
3JIEKTPOMArHUTHOTO MOJIsI, TEHEPUPYEMOI0 BHEITHUM UCTOYHUKOM, JJI1 UHAY KLIIMOHHOM 3apsaKu
HCTOYHHUKA MTUTAHUSL.

YCTpolCTBO yhpaBieHusT HMHAYKLUUEH NPEAOCTaBJseT CPEACTBO Ui YIPaBJICHUs
UHIYKIHOHHOH CIIOCOOHOCTBIO y3JIa HarpeBa MyTeM H30HpaTeNIbHOW MOJadd 3JIEKTPUIECKOTO
TOKa Ha UHAYKIHMOHHYIO KaTyIIKy M HCTOYHUK MHUTaHUS. IJTO IMO3BOJIAET IOJIb30BATEINIO
ycTpoiicTBa 3((EeKTUBHO YIPABIATh CTENIEHBIO (PYHKLHMOHAJIBHBIX BO3MOXKHOCTEH KaK Harpesa,
TaK M 3apsiiIKU NOCPEACTBOM HMHAYKIIMOHHOM KaTyLIKH, & TAK)Ke MOJaBaTh 3JEKTPUUYECKUN TOK
TOJBKO KOTZla 3TO HEOOXOAMMO. 3a CUeT HCIIONB30BAHMS OJHOrO OJIOKAa YTPaBJICHUS IS
yOpaBiIeHUus JABYMS (YHKIHMOHAJIBHBIMH BO3MOXKHOCTSIMH ITOCPEICTBOM  HHAYKLHMOHHOM
KaTYLIKH YMEHBIIAETCS KOJNMYECTBO KOMIIOHEHTOB M TOBBIIIAETCS OE30MacHOCTh y3J1a Harpesa.
Brenpenue wuHBEpTOpa U BBIIPSIMHUTENS SIBISETCS NPEUMYINECTBEHHBIM B HEKOTOPBIX
CUTYyalMsIX, KOrJa B Mpefenax y3ia HarpeBa TpeOyercss MepeKFoueHre MEXIy MEePEMEHHBIM U

INOCTOAHHBIM TOKOM.



V3en MoOXeT ObIThb BBIIOJIHEH C BO3MOXHOCTBIO palOThI, MpPHU HCIOJNB30BAHUH, C
NEPEMEHHBIM 3JIEKTPOMAarHUTHBIM TI0JIEM, HMEIOIUM IUIOTHOCTb MAarHMTHOTO IIOTOKa OT
npubmuzuTensHo 0,5 T no npubnusurtensHo 2,0 T B Touke HANOONbBIIEH KOHIEHTPALIUH.

HcToyHMK NUTaHUSA M CXeMa MOTYT OBITh BBINIOJHEHbI C BO3MOXKHOCTBIO PalOThI Ha
BbICOKOW dYacTtore. OOBMHO HWCTOYHMK TIUTAaHUA U CXE€Ma MOIYT OBbITh BBIOJHEHBI C
BO3MOKHOCTBEO pa0oThl Ha "actore OT nmpubmusurenbHo 80 kI'u go mpubnusurensao S00 I,
npeanouTuTenbHo ot npuommsurensHo 150 k[ mo mpubmmsurensHo 250 kI, Oonee
npeanourutenbHo 200 kI

XoTh MHAYKLMOHHAs KaTyIIKa M MOXXET COAEpKaTh JIOOOH MOAXOAAIIMN MaTepual,
OOBIYHO MHAYKIMOHHAs KaTyIIKAa MOXET COJAEepKaTh BbICOKOYACTOTHBIN OOMOTOYHBIN MPOBOL
WTH BBICOKOYAaCTOTHBIN OOMOTOYHBIH KabeJb.

XOTs1 y3eJ1 HarpeBa MOKeT MPUHUMATh JIFOOYI0 GOpPMY M BUA, OH MOKET OBITh BBITIOJIHEH
TaK, YT0ObI UMETH IO CYLIECTBY BHUJ MHAYKIHOHHOHN KaTYIIKH, JUJIs YMEHBLICHUS YPEe3MEPHOrO
UCTIONB30BaHusl MaTepuana. lIpeanouTuTenbHO MHAYKLMOHHAS KATyIIKa MMEET MO CYIIECTBY
LMJTHHIPUYECKY IO (popmy.

Kpyrnoe nomnepeuHoe cedeHHe LMJIMHAPUYECKOW WHIYKLUMOHHON KAaTYIUKH SIBJIAETCS
ONTUMAJIbHBIM IS BCTABKU OJIOKA, MOAJIEKAIIEr0 MHAYKLIMOHHOMY HAarpeBy, U PaBHOMEPHOTO
HarpeBa OJIOKa, W JaeT B pe3yJjbrare (GOpMy y3Jia Harpesa, KoTopas yaoOHa JUIsl yIAep>KUBAHUS
MOJIb30BATENIEM.

[IpennoyTuTeNbHO MHBEPTOP W BBIIPSIMUTENb MPEACTABISIFOT COOOH ONMH U TOT Ke
3JIEMEHT, BBITIOJHEHHBIN ¢ BO3MOKHOCTBIO M30UPATEIBHOTO NPeoOpa3OBaHusI MOCTOSTHHOTO TOKA
OT HWCTOYHMKA THUTAaHUA B TIEPEMEHHbIH BBICOKOYACTOTHBIH TOK U HW30HMpaTeIbHOro
npeoOpa3oBaHUsl TEPEMEHHOTO BBICOKOYACTOTHOTO TOKA OT WHAYKIHMOHHOH KAaTYLIKH B
MOCTOSIHHBIN TOK.

ITockomnbKy (yHKIHOHAIBHBIE 3aJa4d WHBEPTOPA U BBIIPSIMUTENS MPH MEPEKIFOYCHUN
MEKAY MOCTOSIHHBIM TOKOM U TIEPEMEHHBIM TOKOM IPENCTABIISIIOT COOOH MO CYIIECTBY CXOXKHE
(yHKIMH, BOCIIPOU3BOMMBIE B OOPATHOM TOPSIAKE, MOXKHO 33/I€HCTBOBATh OJUH JIEMEHT IJIs
npeoOpa3oBaHMs MOCTOSHHOTO TOKA B OJJHOM HAIPaBJIEHUH W JJISI BBIIPSIMICHHS MEPEMEHHOTO
TOKa B JPYTOM HaINpaBJIEHUH. DTO 00ECIIEUNBAET MPOCTOE M HANEKHOE PEIICHUE JJIST CHIDKEHUS
ce0EeCTOMMOCTH M KOJIMYECTBA KOMIIOHEHTOB B Y3JI€ HAarpeBa, M MPHBOAHWT K IOJYYECHHUIO
3HAYUTEIBHO 00JIee KOMITAKTHOTO H JIETKOTO Y CTPONCTBA.

VY3en HarpeBa MOXKET 3apspKaTbCs 3a CuUeT pasMeLeHUs BHEIIHEro HCTOYHMKA
3JIEKTPOMArHUTHOTO TIOJNISL PSIIOM C MHAYKIHOHHON KaTymkod. OOBMHO BHEIIHUI HCTOYHUK

MOXET COACPKATb BHCIIHIOK HWHAYKIUMOHHYK) KAaTyLIKy [dJid TIpueMa U 1[epeaadyu
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HNIEKTPOMATHUTHOTO moJisi. XOTsl BHELUIHUH HCTOYHMK MOXKET B3aUMOJEHCTBOBATH C
UHJY KIITHOHHON KaTyLIKOH JIFOOBIM 00pa3oM, OOBIYHO Y3€Ill HarpeBa BBIMIOJHEH C BO3MOXKHOCTBIO
npueMa 10 MEHbIIell Mepe YacTH BHEIIHEero MCTOYHMKA 3JIEKTPOMATHUTHOIO MOJIS B Mpeaenax
CBOEro 00BbeMa.

IlyTeM pasmelneHHsi 4aCTH BHEIIHEr0 MCTOYHHMKA BHYTPH y3/a HarpeBa (B HEKOTOPBIX
npuMmepax 3a cuer oOecmeueHHs BbICTyna ((popMmupyromeidl 4YacTH BHEIIHErO0 HCTOYHHKA),
KOTOPBIN MOKHO BCTaBHTh B HArpeBATEJbHbIH OTCEK, Korna OJIOK/KAIcyja He PacroJIOKeHbI B
OTCEeKe), MOXKHO olOecrnedynTh 0e30macHOe W KOMITAKTHOE OeCHpOBOIHOE COENUHEHHE MEXKIY
BHELIHUM HCTOYHHUKOM 3JIEKTPOMArHUTHOTO TIOJII M WMHIYKLMOHHON KAaTyINKOW y3Jia Harpesa.
Takass KOMIIOHOBKAa TapaHTHPYET, YTO 3JEKTPOMATHUTHOE CLEIJICHHE MEXIy HHAYKIHOHHOM
KaTyIIKOM W BHEIUHHNM HCTOYHUKOM SIBJISIETCSI CHJIBHBIM JUJISl MOBBIMIEHUS 3((EKTHBHOCTH
VHJIYKLUOHHOHN 3apsAKH MCTOYHMKA NMHUTAHMS y3Jla MHIYKLUHMOHHOro Harpesa. Kpome Toro, B
TaKOHM KOMIIOHOBKE y3€J Harpesa JeHCTBYeT Kak SKpaH OT 3JIEKTPOMArHUTHOTO TOJIsE BO BpeMsI
3apsKHL.

AJBTEpHATUBHO IO MEHbILIEH Mepe YacThb y3Jia BBINIOJHEHAa C BO3MOKHOCTBIO BCTaBKH,
IPU HCIIOJNB30BAHUM, B OOBEM BHELIHEIO HCTOYHHMKA 3JEKTPOMATHUTHOrO Mojst. BHemHuit
UCTOYHUK MOKET MMETh OTBEPCTHE M YaCTh CBOETO BHYTPEHHEro 00BbEeMa, BHYTPb KOTOPOIO
MOKeT ObITb BCTaBJIeH y3ell. AJIbTEPHATHMBHO BHELIHWI HCTOYHUK MOXKET HUMEThb CKBO3HOE
OTBEpPCTHE, HAXOISIIEeCss B HEM, BCJEACTBHE YEro €ro BHYTPEHHUH MEPUMETP MO3BOJISET
BCTaBHUTbh y3€J 4epe3 Hero. biaromapsi 5TOMy MyHAIITYK OTKPBIT MPH padoTe COBMECTHO C
KOMITAKTHbIM BHEIIHHUM HCTOYHHMKOM, JaK€ B TeX CJydasX, KOrJa MYyHIIITYK OXBaThIBAeT
HarpeBaTesbHbIN OTCEK, KOr/ia MPUKPEIUISIETCS] K YCTPOHCTBY, T€HEPUPYIOLIEMY Map.

IMpu cueruieHny y3jia C BHEIIHMM YCTPOWCTBOM BHYTPU WJIH CHApy>KU BO3MOKHBI
CUTyalluH, B KOTOPBIX TpeOyeTcst yCcToWdnBoe (PU3MUYECKOe COeNUHEHHE. YCTPOWCTBO MOXKET
ObITH OCHAINEHO CpeACcTBaMH s (PUKCALUK TOJIOKEHUS] BHEIIHEr0 MCTOYHUKA OTHOCHUTEBHO
y3Jia WHAYKIMOHHOTO HarpeBa. [IpennodTuTenbHO MOTYT OBITh MPEIyCMOTPEHBI CpPeacTBa AJis
(pUKCALMK TOJIOKEHHsT BHELIHEH KATYLIKH OTHOCUTEJIbHO HWHIYKLHMOHHON KaTYLIKH Y3Ja,
HAMpUMep 3aIUENKUBAOIIUIICS MEXaHU3M. DTO MOKET MO3BOJIUTh (DU3UUECKH COEIUHHUTH IBa
yCcTpoiicTBa TakuM 00pa3oM, 4TOObI MOXKHO OBUIO Take MOAIAEPIKUBATh 3JEKTPOMArHUTHOE
CLIETUICHHE.

MoryT BO3HUKATh CUTYalMH, IPH KOTOPBIX NMPEUMYLIECTBEHHBIM SIBJISIETCS 0OecreueHue
HNIEKTPOMATHUTHOTO TMOJsl Ui 3apsiAKd HM3BHE y3Jia HMHAYKLHOHHOTO HAarpeBa, uTo Oynaer

JAC€TAJIBHO OIMHCAaHO JaJice.



CornacHo HacTosILIEMy H300PETEHHIO TaK)Ke MpPEeAIaraeTcsi yCTPONCTBO, FeHEpUpYIoLIee
map, cojaepskallee y3ejl WHAYKLUMOHHOTO HAarpeBa COMJIACHO MEPBOMY AaCMEKTy HACTOSIIEro
I/1306peTeHI/I$I; HaneBaTe.]'IbeIfI OTCCK, BBIIIOJIHEHHBIII C BO3MOXKHOCTBIO BMCIIICHUA 6.]'IOKa,
COACPKAILIECTO UCTIApACMOE BCIIECCTBO U MHAY KITUOHHO HaneBaeMbIﬁ TOKOIIPUEMHHUK, BITyCKHOC
OTBEpCTHE Uil BO3IyXa, BBINOJHEHHOE C BO3MOJKHOCTBIO TMPENOCTABICHUS BO3IyXa B
HarpeBaTesbHBbIA OTCEK; BBIMYCKHOE OTBEPCTHE IS BO3MyXa, HaXOndIleecsi B COOOLICHUH C
HarpeBaTCJIbHbIM OTCEKOM.

3a cyeT HUCMOJb30BAaHMs y3J7a HArpeBa, KOTOPBIA ONTHMHU3UPOBAH Ui MHOXKECTBA
GyHKIMH HarpeBa W 3apsAOKU YCTPOHCTBA, TEHEPUPYIOLIErO Tap, MOXKHO TPEIOCTaBUTh
HAJIe’)KHOE, JIETKOe M KOMITAKTHOE YCTPOMCTBO, FTeHEpUpPYIOIIee map.

bnok MoeT mpencTaBisTh COOOH KarcyJly, KOTOpas COAEPKUT, NPU HMCHOJIb30BAHHY,
UCTapsieMOe BEIIeCTBO BHYTPH BO3AYXOMPOHHUIIaeMON 000youku. Bo3ayxompoHuLaemMbiii
MaTtepuas MOXKEeT NPeNCTaBIsITh COOOH MaTepual, KOTOPBIH SBISIETCS HJIEKTPOU3OISILIHOHHBIM H
HEMarHUTHbIM. MarTepuaa MOKET HMeThb BBICOKYIO BO3AYXONPOHHUIAEMOCTb, YTOOBI JaTh
BO3MOJKHOCTh BO3[yXy HPOXOAWTh 4Yepe3 MaTepual C CONPOTHBICHHEM K BBICOKUM
temrepatypaM. I[lpuMepbl MOAXOMSIIUX BO3AYXOMPOHHIAEMBIX MATEPUATIOB  BKJIFOYAIOT
LIeJUTFOJIO3HbIE BOJIOKHA, OyMary, XJIOMOK M IIeJK. BO3ayXOmpoHHWLAeMblii MaTepuas MOKET
TaKXKe NeHCTBOBaTh B KauecTBe (GUiIbTpa. AJNBTEPHATHBHO OJIOK MOXKET MPEACTaBIATbH COOOM
ucrapsieMoe BeIecTBo, 00epHyTOe B Oymary. AJbTEPHATUBHO OJIOK MOKET MPEACTABIATh COOOH
ucrapsieMoe BELIECTBO, YIEPXKUBAEMOE BHYTPH MaTepHaja, KOTOPbIH He  SIBJISIETCS
BO3IyXOIMPOHULAEMbIM, HO KOTOPBII CONEP)KUT COOTBETCTBYIOLIME MepPOopaLuio HIH
OTBepCTHsI, 00eCIeUnBAIOLIIEe TPOTEKAHHE BO3AyXa. AJIBTEPHATUBHO OJIOK MOKET MPEACTaBIISATh
co0ol COOCTBEHHO HcmapsieMoe BelecTBO. biok MoxkeT ObITh 00pa3oBaH Mo CywecTBy B (hopme
PYUKHU.

UcnapsieMoe BelecTBO MOXKET TMpPEACTaBiIATh CoOOW Jt0OOH THI TBEPIOro WIH
MOJIyTBEPAOrO MaTepualia. HHHIOCTpaTI/IBHbIe THUIIBI UCITAPAEMBIX BEIIECTB BKIIKOYAIOT MOPOIIOK,
TpaHyJibl, 3€pHa, CTPY>KKH, HUTH, MOPUCTBIA MaTepUall WIH JUCThL. BelecTBo MOXKET BKIIKOYATh
MaTepHra paCTUTECIIbHOTO IMIPOUCXOXKACHUA, U, B HACTHOCTH, BEIICCTBO MOXKET BKIIKOYATh Ta6a1<.

[IpeamouTuTeNbHO HCHApsieMOE  BELIECTBO MOXKET COIEp)KaTh  BEIECTBO  JJIs
oOpasoBanusi adposoyisi. [lpumepbl BellecTB [Jisi OOpa3OBaHUs a’po30Jisi  BKJIIOYAIOT
MHOT0aTOMHBIE CITUPTHI U UX CMECH, TAKUC KaK INTULUECPHUH U NPONMHUIICHIJIMKOJIb. Kaxk MpaBuHIIo,
ucnapsieMoe BEIECTBO MOXKET COIep)KaTh BELIECTBO IJisi 0Opa30BaHUs adypO30Jisi, CONEPIKAHUE

KOTOPOTO COCTAaBJISIET OT MpHOMM3UTENBbHO 5 % nmo mpudmusutenbHo 50 % 1o cyxomy Becy.
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[IpeanouTHTENbHO HCHAPSieMOE BELIECTBO MOXKET COIep)KaTh BELIECTBO Ui OOpa3OBaHMS
a’po30J1si, CoAepIKaHIe KOTOPOrO COCTaBIIsIeT MpUdIM3UTENbHO 15 % 1o cyxomy Becy.

Hcnapsiemoe BewmecTBO MOXET ObITb COOCTBEHHO BELIECTBOM Il OOpa3OBaHUS
aspo3oiisi. B 3ToM ciydae ucnapsiemoe BeIecTBO MOKET ObITh KHUIKOCThIO. B 3TOM ciydae 0ok
MOXXET MMETbh BEILIECTBO, YVAEPIKUBAOLIEE KUIAKOCTh (HAmpuMep, My4dOK BOJIOKOH, MOPHUCTBIN
Marepuas, TaKOW Kak KepaMHKa, U T.I.), KOTOpO€ YIEpXKHMBAeT >HIKOCTb, MOIJIEKAIIYIO
UCTIAPEHHIO UCTIAPHUTENIEM, TAKUM KaK HarpeBaTelib, 1 00eCIeYrBaeT BO3MOXKHOCTb 00pa30BaHusI
n BI:;ICBO60}KI[GHI/IH WUJIN BBIACJIICHUA TIIapa U3 BCIICCTBA, YACPKHUBANOLICTO KHUIKOCTb, B
HalpaBJICHNUU BBIITY CKHOI'O OTBEPCTHUA AJIsI BO3AYXa JIA BABIXAHUS MOJIb3OBATCIIEM.

Ilpu HarpeBe ucmapsieMoe BEIIECTBO MOXKET BbICBOOOXKIATh JIETY4HEe COEAWHEHUS.
JleTyune coeqMHEHHs MOTYT CONEPKAaTh HUKOTUHOBBIE MM APOMATHUYECKHE COSTUHEHHs], TAKUe
KaK TabavYHbII apOMaTH3ATOP.

ITockonmpKy MHAYKIMOHHAs KaTyIOKa CO3JaeT OJEKTPOMArHUTHOE ToJie  TpH
OCYLIECTBJIEHMM HarpeBa TOKONPHUEMHHUKA, JIO0OH JJIEMEHT, COAep:Kallui HMHAYKLHOHHO
HarpeBaeMblli TOKONPHEMHUK, TIPH Pa3MELICHUH PSIOM C yCTPOHCTBOM BO BpeMsi paboThl Oy et
HarpeBaTbCs, W, TaKMM 00pa3oM, OTCYTCTBYIOT OrpaHUYEHHS] OTHOCUTEIHHO (HOPMBI U BHIA
OJ10Ka, pa3MeIaeMoro B HarpeBaTejbHOM orceke. [IpeanodTuTeIbHO HarpeBaeMblii OJIOK UMeeT
LMJTHHIPUYECKY IO (POpMY, BCIEICTBHE YeTrO HArPEeBAaTEIbHbIN OTCEK BBITIOJIHEH C BO3MOKHOCTBIO
BMELIECHHUS MO CYLIECTBY LUJIUHAPUIECKOTO UCIIAPSIEMOTO U3AEIHS.

CrnocoOHOCT HarpeBaTENbHOIO OTCEKa BMELIATh IO CYLIECTBY LMIHHIPUYECKHUIA
HarpeBaeMblil 3JIEMEHT SIBIIAECTCS IPEUMYILLECTBEHHON, NOCKOJIbKY, 3a4acTyl0, HCIapsieMble
BEeIIleCTBA U Ta6aLIHbIe NPpOAYKTBI B YaCTHOCTHU  YIIAKOBBIBAOTCA W MPOAAOTCA B
UTHHAPUYECKOH popme.

Takske cOracHO HACTOSIEMY HW300PETEHHIO Tpeiaraercs 3apsigHas CcucTeMa
yCTpOICTBA, TE€HEPUPYIOLIEro Map, COAeprKallas y3eJd HHAYKLHOHHOrO HarpeBa COTJIACHO
MepBOMY AaCIeKTy HACTOSLIEro M300peTeHHs; 3apsAHOe YCTPOHCTBO, COAEpIKallee 3apsaHYIo
KaTyHIKy, BBIIMOJHCHHYIO C BO3MOXHOCTBHO HWHAYLHUPOBAHHSA TOKa B HHHYKHHOHHOﬁ KaTyHIKeE
y3Jia MHIY KUHOHHOTO HarpeBa 3a CYeT CO3AaHUsl JJIEKTPOMArHUTHOTO TOJISL.

Hanudue 3apsiHOTO  yCTpOMCTBA, CO3MAIOINErO  3JEKTPOMArHUTHOE TOjie ISt
HHAYHUPOBAHHA TOKA B HHHYKHHOHHOﬁ KAaTylIKE y3Jla MHAYKIUOHHOTO Harpe€Bsa AJid 3apsAaKd
UCTOYHHKA MUTAHUSI, TO3BOJISIET MPENOCTaBUTh Oe3omacHy U 3(pdekTuBHYr OecrmpOBOIHYIO
3apsiIKY ISl y CTPONCTBA, TeHEPUPYFOILErO map.

XO0Ts 3apsiAHOE YCTPOMCTBO MOXKET MPUHUMATH JIFOOYI0 (GOpMY U BHA, MPEINOYTHTEIBHO

3apsIAHOE YCTPOMNCTBO SIBJISIETCSA MO CYLIECTBY HUIUHAPUYECKHUM.
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CornacHo Opyromy acrekTy HAacTOSILIero M300pEeTeHUs Mpeaiaraercs crnocod 3apsaku
yCTpOICTBa, TEHEPHPYIOLIErO Map, MPU STOM CHOCOO BKJIIOYAET STAlbl. pa3MEIIEHHs 3apsiTHOTO
yCTpOICTBa PSiIOM C Y3JIOM HHIYKLHOHHOTO HAarpeBa yCTPOMCTBA, FEHEPUPYIOINEro map, Mmpu
5TOM y3eJ1 HHAYKLMOHHOTO HarpeBa COAEPIKUT Nepe3apskaeMblii HCTOYHUK MUTAHHS U KATYLIKY
WHIYKLUMOHHOTO HarpeBa, W TMepenavyd MUTaHHS OT 3apsAHOrO yCTPOWCTBA B  BHIEC
HJIEKTPOMATHUTHOTO TOJsS HAa KaTYIIKy HMHAYKIHOHHOTO HArpeBa y3ja HarpeBa AJisl MOJa4vu
3apsia Ha mepe3apsKaeMblil HCTOYHUK MHTAHMS.

3a cueT WCMOJb30BaHHMSA  KATYLIKM  HMHAYKIHOHHOTO  HAarpeBa  yCTPOICTBa,
TeHEePHUPYIOLIEero Map, s NPEeNOCTaBIeHHs MHAYKLUHUOHHON 3apsaKy Ui UCTOYHUKA MUTAHUS
yCTpOICTBA, MOXKHO TPENOCTaBUTh OECHPOBOAHYIO  3apsiiKy Uil yCTpoiicTBa  Oe3
HEOOXOAMMOCTH B OT/I€JIbHOM BTOPOM MHIYKIIMOHHOM MPHUCIIOCOOIEHUH ISl 3aPSIIKH.

XoTs 3apsiAHOE YCTPOMCTBO MOXKET OBITh BBITIOJIHEHO ¢ BO3MOKHOCTBIO B3aMMOAEHCTBUSI
C MHIYKIMOHHOW KaTyIIKOH JIIOOBIM 00pa3oM, MPEANOYTUTENBHO YacTh 3apsSAHOIO YCTPONCTBA
IO MEHbIIEH Mepe YacTUYHO BCTABJIEHA B O0OBEM y37a MHAYKIMOHHOIO Harpesa. JTO
obecrieunBaeT MOJAEP)KAHNE HAJUIEKALIETO COCOUHEHHs MEXIy 3apsAHbIM yCTPOHCTBOM H
KaTYLIKOW MHAYKIHUOHHOTO Harpesa Juist obecrieueHus: 0€30MacHOTrO M HAIeKHOTO COCIMHEHUS
TS 3aPSiIKA ICTOYHHKA TTHTAHMS.

AJIbTEpHATHUBHO 110 MEHBIIEH Mepe YacThb y3Jia MHAY KIHOHHOTO HAarpeBa MOKET ObITh IO
MEHbIIIel Mepe YaCTUYHO BCTaBJIeHA B 00BEM 3apsITHOTO YCTPOICTBA.

MoryT BO3HHKATh CUTyalMH, IPH KOTOPBIX NMPEUMYIIIECTBEHHBIM SIBJISIETCSI 0OecieueHue
HJIEKTPOMATHUTHOTO TOJISI IS 3apsAKH U3BHE y3J1a MHIY KIIMOHHOTO Harpesa. Hampumep, MoxeT
ObITb KEJATeNIbHBIM HCIOJIb30BaTh OJHOBPEMEHHO (DYyHKIMOHAJIbHBIE BO3MOXKHOCTH Kak
Harpesa, Tak M 3apsAKH y3Ja HHAYKLIHOHHOTO HarpeBa WM OCYILIECTBJISATh HArPeB TOTAA, KOraa
BHEIIHEe YCTPONCTBO COEIWHEHO, W/HIIM OCYLIECTBJIATH 3apsiiKy TOrna, korna OJiok/kamcyrna
HAXOMASTCS BO BHYTPEHHEM MPOCTPAHCTBE HATPEBATEIBHOTO OTCEKA, B CJIy4ae 4ero BHELIHUH
UCTOYHHUK 3JIEKTPOMATrHUTHOTO IOJIs, KOTOPBIM OXBAThIBAeT y3€J HHIYKLHOHHOTO Harpesa,
SIBJSIETCSl  NPEMMYIIECTBEHHbIM. 33 CYeT HaJW4Yusl y3Jla HarpeBa, BbIMOJHEHHOTO C
BO3MOKHOCTBIO BCTABKHM BO BHELIHEE 3apsiIHOE YCTPOHCTBO, MOXKHO OCBOOOIUTb BHYTpPEHHEE
MPOCTPAHCTBO y3Jja (Harmpumep BHYTPEHHEE MPOCTPAHCTBO HArPEBATENLHOIO OTCEKa), KOTOpOe
JOJDKHO OBITh 3aHSITO HarpeBaeMbIM BeIecTBOM (Hampumep Onokom/kamcysoi). BHyTpeHHee
NPOCTPAHCTBO MOKeET ObITh 0OPa30BaHO PAJAMATIbHO BHYTPU MHAYKLHOHHOW KAaTYLIKH U MOXKET
ObITb BBITIOJIHEHO C BO3MOXKHOCTBIO MpHema OJIOKa, COIEprKallero MCHapsieMoe BELIeCTBO H
UHIYKLUHOHHO HArpeBaeMblii TOKONMPHUEMHHUK WM TOKONPHEMHHKH, KaK, HAlpUMep, OMHCAHO

BBIIIC.



JIOTIOTHUTENBHO, IUIsI TE€X CIy4aeB, KOIZla ONHOBPEMEHHO TPEOYIOTCS W HarpeB H
3apsiziKa, y3e1 MHIYKIUOHHOIO HarpeBa MOXKET COAEP:KaTh BE KaTyLIKH, OJHY MJIA 3apsaku, a
OPYTYIO IJIsl HarpeBa, MPEAINOYTUTENIBHO, PACIONIOKEHHBIE B OJHON JOPOXKKE U PSAAOM APYL C
IPyTOM.

Bo Bcex ciyuasix (T. €. HE3aBUCHUMO OT TOTO, BCTABJIEHA JIM YaCTh BHELIHETO 3apsiIHOTO
yCTPOWCTBA B 00BEM (HAaNpUMEP HArpeBaTENbHbIA OTCEK) YCTPOUCTBA, F€HEPUPYIOINETO ap, UITH
4acTh YCTPOMCTBA, FEHEPHUPYIOLIETO Map, BCTABJIEHa B 00bEM BHELIHETO 3apsTHOrO YCTPOICTBA
(HampuMep myTeM HAJEBaHUs 4YacTU BHELIHErOo 3apsAHOr0 YCTPOMCTBA HA YCTPOMWCTBO,
reHepupylollee Imap)), NPEANOYTUTENIbHO, YTOOBI BHEIIHEE 3apsiiHOE YCTPOMCTBO MOTJIO
coZiep:KaTh OCHOBHYIO 3apsiiHYIO KaTyIIKy (KOTOpasl BBIINOJNHEHA C  BO3MOXKHOCTBIO
MHIYIMPOBAaHUs TOKAa B MHAYKLMOHHOW KaTyIKe yCTPOICTBA, FeHEPUPYIOLIEro map), Koropas
MOKeT OBbITh BBIIIOJHEHA TaK, YTO OHA pAacIOJIOXKeHa IO CYINeCTBY Ha OIHOH OCH C
WHy KUIMOHHON KaTYyILIKOH yCTPOMICTBA, FeHEPUPYIOLIEro Map, U MO CyLIeCTBY NEePEKpPhIBAECTCA C
Hel, KorJja OHU COeIMHEHbl BMECTe B KOH(DUTY pALliN 3apsaKH.

KPATKOE OIIUCAHUE I'PAOUYECKUX MATEPHAJIOB

Hacrosimee n3o0perenue OyneT OnucaHo TOJNBKO MOCPEACTBOM IMPUMEPOB CO CCHUIKAMHU
Ha COOTBETCTBYIOLINE IrpaduecKrue MaTepHalbl, Ie:

Ha ¢ur. 1 cxematudyeckn U300paskeH y3eJ MHAYKLHUOHHOTO HarpeBa COTJIACHO MPHMEpY
HACTOSIILETO M300PETeHUSI.

Ha ¢ur. 2A cxemarnyeckn n300pakeHO NMPOTEKAHUE TOKA 4Yepe3 y3eJ MHIYKIHMOHHOTO
HarpeBa, MOKa3aHHbINA Ha (Ur. 1, MPU OCYIIECTBIEHHH HATPEBa BHEIIHETO TOKOTPUEMHHUKA.

Ha ¢ur. 2B cxematudecku n300pak€HO MPOTEKAHHE TOKA 4Yepe3 y3el MHAYKIIMOHHOTO
HarpeBa, MOKa3aHHbIA Ha (ur. 1, mpu OCYINECTBIEHHH 3apsOKU Mepe3apskaeMOro MCTOYHUKA
MUTaHMUS.

Ha ¢ur. 3 cxematnueckn n300pake€HO, KaK y3e WHAYKIUOHHOTO HAarpeBa, MOKa3aHHBIN
Ha Qur. 1, 2A u 2B, MOkeT B3aMMOAEHCTBOBATh C BHEIIHUM UCTOYHUKOM 3JIEKTPOMArHHUTHOTO
TOJIA.

Ha ¢ur. 4 cxematnmuecku H300pakeH MOKOMIIOHEHTHBI BHJI  YCTPOWCTBA,
TeHEPUPYIOLIETro Map, COrJIACHO MPUMEPY HACTOSIIIETrO H300pETEHH .

Ha ¢wur. 5 cxemarndyeckn H300pakeHO yCTPOHCTBO, FEHEPHUPYIOLIEE Map, MOKa3aHHOE Ha
¢ur. 4, npu UCTIOTB30BAHUH.

Ha ¢ur. 6 cxemarndyeckn u3o0paXkeH APYyrod MpUMep TOTrO, KaK y3esl MHAYKIHOHHOTO
HarpeBa, MokasaHHbId Ha ¢ur. 1, 2A u 2B, MoxkeT B3aUMONEHCTBOBATh C WLIKOCTPATHBHBIM

BHCHIHHUM UCTOYHUKOM 3JICKTPOMArdHUTHOTO IMOJIA.
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HOJAPOBHOE OIIUMCAHHUE

Ha ¢ur. 1 cxemarmueckn nzobpakeH y3zen 10 MHAYKIMOHHOTO HarpeBa COTJIACHO
npuMmepy Hacrosimero usobpereHus. B sTtom mpumepe y3en 10 HarpeBa COOEpIKHT
WMHAYKLUHUOHHYIO KaTylKy 12 u nepe3apsbkaeMbplid UICTOYHUK 13 nuranus. Mcrounnk 13 nutanus
U MHIYKIHOHHAs KaTylka 12 HaXomATcs B 3JEKTPUYECKOM COEJUHEHWH TaKUM 00pa3oM, 4TO
JJNIEKTPONIUTAHNE MOXET M30UpaTeNnbHO TIepenaBaTbCs MEXKAY JBYMs KOMIIOHEHTaMU.
HWunykunonHas kaTyiuka 12 BbIMONHEHA C BO3MOXHOCTBK) HarpeBa BHEIIHErO TOKONPUEMHUKA
3a CYET MOJYUYEHHUs DJIEKTPONUTAHUS. OT UCTOYHUKA 13 MUTaHUSA U CO3aHUs DJIEKTPOMArHUTHOTO
nosis. MHAykuMOHHAst KaTyluka 12 AOMOJHUTENBHO BBINNOJIHEHA C BO3MOXHOCTBIO IpHEMA
IeHEpUPYEMOro H3BHE JJIEKTPOMArHUTHOTO TOJNA AJs  M30MPATENbHOTO HWHAYLIMPOBAHUS
3JIEKTPUYECKOTO TOKA AJIs 3apsiKU nepe3apsikaeMoro uctoynuka 13 nuranus. B 3tom npumepe
WHJYKLHUOHHAsA KaTyIika 12 sBIsieTcs MO CyINeCTBY LIMIMHAPUYECKOH, Tak 4To (opma y3ma 10
MHy KUIMOHHOTO HarpeBa sIBJSIETCS TaKoKe MO CYIIEeCTBY LMINHAPUYECKOM.

Ilpn ocylecTBieHMH HarpeBa BHEIIHErO TOKOINPHEMHMKA IEPEMEHHBIH  TOK,
npeoOpa3oBaHHbBIA C MOCTOSHHOTO TOKA, MOAABAEMOI0 HCTOYHUKOM 13 THMTaHMS, NMPOTEKaeT
yepe3 MHAYKLUHMOHHYI0 KaTylKy 12 st reHepupOBaHUsl KOHTPOJIUPYEMOTrO 3J1€KTPOMArHUTHOTO
nojisi B obyacTu Bo3ne Karyinku 12. ['eHepupyemoe 3JeKTPOMAarHUTHOE MOJiEe MPEeaOCTaBIIsIeT
HUCTOYHUK [JIs1 BHEIIHEr0 TOKONPUEMHMKA [JIsl TOIVIOLIEHWs 3JEKTPOMATHUTHOW JHEPrHU U
npeoOpa3oBaHus €e B TEIUIOTY, JOCTHrasi TAKUM 00pa3oM MHAY KLIMOHHOTO HarpeBa.

V3en 10 wHOyKUMOHHOTO HarpeBa Mo ¢ur. 1 Takke MOKET OBbITh BBITOJHEH C
BO3MOKHOCTBIO MHJYKLIMOHHON 3apsiKu MUCTOYHHMKA 13 muUTaHus, KOrAa BHEUIHUU HCTOYHUK
3JIEKTPOMArHUTHOIO TOJII PACHONOXKEH pPsAAoOM C MHAYKUMOHHOM Karywmkod 12, Ilpwm
OCYLIECTBJICHUHU 3apsAKH NEpPe3apskaeMOro MCTOYHMKA 13 muTaHus, MHAYKLUUOHHAS KaTylIKa
12 B3auMOAENCTBYeT C BHELIHUM MOJIEM [Jis MOTJIOLIEHUS] 3JEKTPOMAarHUTHOM SHEPruM M
UHIYLUPYET TEePEeMEHHBIH TOK, NpeoOpa3yeMblii B TOCTOSHHBIH TOK M MEPEAaBaeMblil Ha
ucToyHUK 13 mwuTaHus, s obecriedeHWss WHIYKIUOHHOW 3apsimku. Takum  o0paszom,
WHIYKIMOHHAs KaTymka 12 mpenocraBisier cpeacrsa obecredeHus (PyHKLIHMOHAIBHBIX
BO3MOKHOCTEHN KaK HarpeBa, Tak U 3apsaky y3aa 10 uHAYKIIMOHHOTO HArpeBa.

B Hekotopeix npumepax y3en 10 MHIYKOHMOHHOIO HarpeBa AOMOJHUTENBHO COIAEPKUT
ycTpoiicTBo 14 ympaBieHus MHOyKLHMEH, Kak roka3aHo Ha ¢ur. 2A u 2B. B stom mpumepe
yCTpOHCTBO 14 ympaBieHHss MHAYKLUHUEW BBIMNOJHEHO TakK, 4YTO OHO HaxXOOUTCs, IpHU
WCTIOJIb30BAaHUH, B BJICKTPUYECKOM COCIMHEHUU C UCTOYHUKOM 13 mUTaHWs UM UHAYKLIUOHHOMN
KaTymkoi 12, 49toObl TakuM 0Opa3soM U3OMPATENbHO VYIPABISATH JJIEKTPHUECKUM TOKOM,

NPOTEKAIOLIUM MEXKAY UCTOYHUKOM 13 NMUTaHMS M MHAYKIUOHHOM KaTymkon 12, 4ToOb MOXKHO
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OBUIO TAaKUM O0OPA30M PETyJINPOBaTh CTENIEHb HArPeBa WK 3apsAaku. Y CTpoiicTBo 14 ynpaBieHus
MHIYKIHEH BBIMOJHEHO C BO3MOKHOCTBIO VIIPABIIEHHS IMOJB30BATEIEM BPYYHYIO sl BBIOOpA
3HAQYEHUs] HArpesa WJIM MNPOrpaMMHUPOBAaHUS JJII aBTOMAaTUYECKOHM pPEryJMpOBKU TOKAa,
MPOXOIALIErO Yepe3 NHAY KUMOHHYIO KaTylKy 12, B COOTBETCTBUH C 33JaHHBIMH MapaMeTPaAMHU.
¥Y3en 10 uHIYKLIMOHHOIO HarpesBa AOMOJIHUTENBHO COAEPIKUT MUHBEPTOP, BBITOIHEHHBIN
C BO3MOKHOCTBIO TIpe0oOpa30oBaHus MOCTOSSHHOTO TOKA OT UCTOYHUKA 13 MHUTaHUS B IePeMEHHbBIN
BbICOKOYACTOTHBIA TOK JJisi BO3OYXKAEHUS WHAYKUMOHHOW KATyIIKU 12, U BBIIPSIMUTEND,
BBITIOJTHEHHBIH C BO3MOKHOCTBIO NMPeoOpa30oBaHUs MEPEMEHHOTO BBICOKOYACTOTHOTO TOKA OT
WHAYKIUOHHOM KaTyIIKU 12 B IOCTOSHHBIN TOK AJIs 3apsiAKYA UCTOYHUKA 13 muTaHus.

Ha ¢ur. 2A usobpaxeno mporekaHue Toka depes3 y3ea 10 WHAYKLHOHHOTO HarpeBa MpH
OCYILIECTBJIEHUN HArpeBa BHEIIHErO0 TOKONPUEMHMKA. JJIEKTPUYECKHH TOK OT HUCTOYHUKA 13
NUTaHMs, TPeoOPa30BaHHBIN B EPEMEHHBIN BHICOKOYACTOTHBIH TOK HHBEPTOPOM, H30HPATETbHO
NOJAeTCsl HAa HWHAYKLMOHHYIO Karymky 12 ycrpoiictBoM 14 ympaBneHus UWHAYKLHEH.
IlepemenHblli TOK B MHAYKLMOHHOW KaTyllke 12 co3gaer AMHAMMYECKOE 3JIEKTPOMArHUTHOE
nosie B 00JacTH KaTywKH 12, KOTOPOE MOXET IMOMJIOAThCS BHEIIHHM TOKOIIPUEMHHUKOM IS
JOOCTUKEHWs] MHAY KLIMOHHOTO Harpesa.

Ha ¢ur. 2B uzobpakeHO mpoTekaHue Toka depe3 y3es 10 HHIyKIMOHHOTO HarpeBa mpu
OCYILECTBJEHUM 3apsiAKU Tepe3apsikaeMoro uctounuka 13 nuranus. MHAYKUMOHHAS KaTyllKa
12 nonywaer mnuTaHue B BHUAE JIMHAMHYECKOTO 3JIEKTPOMATHUTHOIO IOJs, TE€HEPUPYEMOro
BHEIIHUM HCTOYHUKOM. OJIGKTPOMAarHUTHOE TIOJie CO3JaeT OJJEKTPOABIKYIIYIO CHIIy B
UHAYKLUUOHHOW KaTymke 12 1 TeHepupoBaHUs MEPEMEHHOIO  BBICOKOYACTOTHOIO
ANEKTPUUECKOro Toka. [lepeMeHHbIH TOK OT MHAYKIHOHHON KaTywku 12, npeoOpa3oBaHHBIN B
MIOCTOSIHHBIA TOK BBINPSMUTENIEM, U30MPATEIbHO MOAAETCS HAa Mepe3apspkaeMblii HCTOYHHUK 13
NUTaHusT yCTpoiicTBOM 14 ympaBieHuss uHnykuued. Takum obOpasom, mnepesapspkaeMblid
UCTOUYHUK 13 THTaHUS MOXET HWHIYKIMOHHBIM M OECIPOBOAHBIM CIOCOOOM 3apsiKaThCs
BHEIIHUM HCTOYHHKOM 3JIEKTPOMATHUTHOIO IMOJIsI C UCHOJB30BAHUEM HMHIYKLIMOHHOM KaTyIlIKU
12 B KkauecTBe NPUHUMAKOLIETO TOKONPUEMHHKAa (WM TOAOOHBIM 0O0pa3oM B KayecTBe
BTOPUYHOH OOMOTKH TpaHC(HOPMATOPHOTO YCTPOMCTBA, YTO XOPOLIO H3BECTHO B 00JacTH
WHTy KIIHOHHOMW 3apsiiKK).

Xorss u3 cooOpakeHUIl SICHOCTH HWHBEPTOP M BBIIPSIMUTENb OBUIM ONHCAHBI Kak
OTAEJIbHBbIE KOMIIOHEHTBI, 3TH KOMIIOHEHTbI MOTYT MPEICTABJISATh COOOH OIMH U TOT )K€ HJIEMEHT,
BBITTOJTHEHHBI C BO3MOJKHOCTBIO PabOTBI B OOpPaTHOM HAmNpaBIeHUH Ml W30MpaTEIbHOrO

npeoOpa3oBaHUsl TMOCTOSIHHOTO TOKa OT HWCTOYHWKA 13 muTaHuss B MEepPEeMEHHbBIN
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BBICOKOYACTOTHBII  TOK W i W30MpPATeNnbHOrO  NpeoOpas3oBaHUsl  MEPEMEHHOTo
BBICOKOYACTOTHOIO TOKA OT MHAY KIMOHHOM KaTyIIKU 12 B MOCTOSIHHBIN TOK.

Ha ¢ur. 3 cxemarndeckn n3o0pakeHsl Ba MpUMeEpa TOro, Kak y3en 10 MHoy KIMOHHOTO
Harpesa, mokasaHHbld Ha ur. 1, 2A u 2B, MokeT B3aUMOIEHCTBOBATh ¢ BHEIIHUM MCTOYHUKOM
snekTpoMarHuTHoro noist. Kak nokasano Ha ¢ur. 3, B OHONW BO3MOXHON KOH(UTYpaLuu y3ia
10 mHAYKUUOHHOIO HArpeBa U BHEUIHErO UCTOYHUKA 17 3JIEKTPOMArHUTHOIO IOJIsI [0 MEHbIIEH
Mepe 4JacTh y3ja 10 MHAYKIMOHHOTO HAarpeBa BCTaBJieHa B OObEM BHEINHEro HCTOYHUKA 17
3JIEKTPOMArHuTHOro noss. B Takoi koHpurypauuu y3en 10 WHAYKIHOHHOTO HarpeBa BCTABJIEH
BO BHEIIHWI UCTOYHUK 17 TakuM 0Opa3oM, 4TO MHAYKIMOHHAs Karyiika 12 y3na 10 Harpesa mo
CYLIECTBY NEPEKPhIBAETCS OOJNACTbIO T€HEPUPOBAHUS 3JIEKTPOMArHUTHOTO IIOJISI BHEIIHEro
ucroynuka 17. B 5ToM mpumepe BHEUIHee JJIEKTPOMArHUTHOE IIOJI€ TeHEepUpyeTcs
TeHEPUPYIOLIeH KATYyIIKOW BO BHELIHEM UCTOYHMKE 17, HO MOJe MOKET OBbITh CO3[aHO JIFOOBIM
APYTUM MOAXOASAIIHUM CPEACTBOM, HAIIPUMEDP TOUEYHBIM UCTOYHUKOM.

B nppyrom mpumepe ysen 10 MHAYKLIMOHHOTO HAarpeBa BBINOJHEH C BO3MOXHOCTBIO
BMELICHUS] YaCTH BHEIIHEr0 UCTOYHMKA 17 3JIEKTPOMArHUTHOTO MOJIS B mpeaesiax oObema ys3ia
10 narpeBa. B 3TOM mpumepe BHEWIHUN MCTOYHUK 17 BCTaBiieH B y3en 10 MHIYyKIMOHHOIO
HarpeBa TakkMM OOpa30OM, YTO KOMIIOHEHT, F€HEPUPYIOIIUI IOJjie, BHEIIHEro UCTOYHMKA 17 1o
CYIECTBY HAXOJAWUTCA B Mpefenax BHYTPEHHEN 4YacTH WMHAYKUMOHHOM kaTymku 12. Taxas
KOMITOHOBKa obecrieunBaeT 0€30MacHYI0 U HAIEXKHYIO 3apsaKy y3Jia HHIYKIHMOHHOTO Harpesa,
COXpaHsis MPH ’TOM KOMIAKTHY IO opmy .

V3en 10 MHAYKIIMOHHOTO HATpeBa BBIOJHEH C BO3MOXKHOCTBIO PabOThI JJIs 3apsiiKH
ucToyHuka 13 muraHus B JFOOOW M3 BbIIEYKA3aHHBIX KOH(DUTypaluid, Mpu 3TOM KOH(UTY paLys
BBIOMpPAETC B COOTBETCTBHM C TOTPEOHOCTSIMH TmoJjib3oBaressi. Hampumep, MOXeT ObITh
JKeJIaTeIIbHBIM UCIIOJIB30BAaTh OJHOBPEMEHHO (PYHKLMOHAJIBHBIE BO3MOXKHOCTH KaK HAarpeBa, Tak
U 3apaaku ys3ina 10 MHAYKLUMOHHOrO HarpesBa, B Clly4ae Yero BHEIIHUN HMCTOYHUK 17
3JIEKTPOMArHUTHOIO MOJIsi, KOTOPBIM OXBAaTbIBAeT y3end 10 MHAYKUMOHHOIO HAarpeBa, sIBJIAETCA
JKEJATEJIbHBIM.

Ha ¢ur. 4 cxematnmuecku wu300pa)keH TITOKOMIIOHEHTHBI BHI ycTpoiictBa 20,
TeHEPUPYIOIIEro Tmap, COIJIaCHO MpHMEpy Hacrosmero wuszodperenus. B s3Tom mnpumepe
YCTPONCTBO, TeHepupyoouee nap, coaep>kut y3en 10 MHAYKUMOHHOrO Harpesa H
JOTOJHUTENBHO COAEPKUT HAarpeBaTeNbHbII OTCEK 21, BBINOJHEHHBI € BO3MOKHOCTBIO
BMeIeHNs1 Oyioka 22, comepiKalero UChapsieMoe BEeIeCTBO 23 M MHIYKIHOHHO HarpeBaeMbIid
TokonpueMHuKk 24. HarpesaTtenbHblli OTCeK 21 mO MeHbIIEH Mepe YacCTUYHO MPUIIEraeT K

WHy KHHOHHOMW Katymike 12 win HaxoauTcsi B ee oObeme. BriyckHoe oTBepcTre 25 i BO3nyxa,
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PACIIONIOKEHHOE PAOM C HarpeBaTeNbHBIM OTCEKOM 21, olecrnednBaeT momady OKpY KaOLIEero
BO3[lyXa B HarpeBaTeNbHbIN OTCeK 21. BrimyckHOE OTBEepcTHE 26 1UIs1 BO3AyXa HAaXOOWUTCS B
cooOIIeHnn ¢ HarpeBaTeNbHbIM OTCeKkoM 21 u obecredunBaeT BO3MOXKHOCTH BBIBOJA Mapa,
00pa30BaHHOTO BHYTPH HAarpeBaTelbHOrO oTceka 21. Bce mimm HEKOTOphle M3 KOMIIOHEHTOB,
NOKa3aHHble Ha (ur. 4, BBHIIOJHEHBI C BO3MOJKHOCTBIO U3BJeUeHHs, a Ha ¢ur. 5
MPOUJUTFOCTPUPOBAHO, KAK pa3jM4HblE KOMIIOHEHTBI yCTpoucTBa 20, TeHEpUPYHOLIEro mnap,
NOKa3aHHbIe Ha (ur. 4, coOpaHbl BMECTE MPU UCTIOIb30BAHUH.

HarpeBarenpHbiii oTcek 21 BBINOJHEH C BO3MOXKHOCTBIO BMeIleHHs OJjioka 22,
cozepaKallero UchapsieMoe BeleCTBO 23 M HMHAYKIHMOHHO HArpeBaeMblii TOKONPUEMHUK 24.
[IpennoururensHo OOK 22 UMeEET CIOW WM MeMOpaHy, B KOTOPYIO 3aKJIFOUEHO HCIapsieMoe
BEILECTBO, MPH 3TOM CJIOH Min MeMOpaHa SIBJISIIOTCST BO3yXONpoHULaeMeiMu. Harpumep, Ook
21 MOKeT mpencTaBisATh COOOW OMHOPA30BYIO KArCyily, COAepsKallyr Tabak M MO MEHbLIEH
Mepe OJUH 3JIEMEHT MHAYyKLHMOHHO HArpeBaeMoro TOKONpHEeMHMKA. TokompueMHHK 24 MOKET
HaXOJUTLC B HEMOCPEACTBEHHOM WJIM ONOCPENOBAHHOM KOHTAKTE C MCHAPSIEMBIM BELIECTBOM
23, BCIEACTBHE 4Yero, KOrjga MNPOUCXOAUT MHAYKLUHUOHHBIM HAarpeB TOKONPUEMHUKA 24
UHAYKUMOHHOW KaTymkod 12 y3na 10 MHAYKIMOHHOrO Harpeea, TEIUIO MepenaeTcs OT
TOKOIIPUEMHUKA 24 K HUCMapsieMOMY BELIECTBY 23 Jisi HarpeBa UCIApsieMOro BelecTBa 23 U
oOpazoBanust napa. McmapeHuro ucnapsieMoro BemecTsa 23 crnocoOCcTByeT no0aBieHHE BO3IyXa
U3 OKpPY3KaroIIel cpeabl yepe3 BIyCKHOe oTBepcTHe 25 miist Bo3ayxa. [lap, oOpa3soBaHHbIN yTeM
HarpeBa MCHapseMoro BeuiecTsa 23, 3aTeM BBIXOAMT W3 HArpeBaTeNbHOro orceka 21 uepes
BBIITYCKHOE OTBepCTHE 26 1y BO3AyXa U MOJKET, HAINpUMeEpP, BIBIXAaTbCs IOJIb30BATEIEM
ycTpoiictBa. IIpoxoskaeHur0 MnOTOKa BO3AyXa 4Yepe3 HarpeBaTeNbHbld OTCeKk 21, T.e. u3
BITyCKHOT'O OTBEpPCTHUs 25 AJd BO3AyXa 4epe3 OTCeK 21 M U3 BBIMYCKHOIO OTBepCcTus 26 s
BO3/lyXa, MOXET COAEHCTBOBATb OTPULIATENILHOE NABJIEHUE, CO3[1aBa€MO€ IMOJb30BaTeNEM MpU
BTATMBAHUM BO3yXa CO CTOPOHBI BBIITyCKHOTO OTBEpPCTH 26 AJIsl BO3yXxa ycTpoiicTea 20.

Korga ycrpoiictso 20 ucnonbs3yercs Ajsi TeHepUpPOBAaHUs BABIXA€MOIO Napa, MyHAIITYK
27 Taxke MOXKET OBbITh YCTAHOBJICH Ha yCTPOWCTBE, B COOOIIEHUH C BBIIY CKHBIM OTBEPCTHEM 26
11 Bo3Aayxa. MyHamTyk 27 mpeaocTaBiseT MOJb30BATENI0 BO3MOXKHOCTBH JIETKO BTSTUMBATh
TeHepUpPYEMBI nap u3 ycrponctsa 20.

Ha ¢ur. 6 cxemarndecknm wu300pakeHO Kak MoxeT paborark ycTpoiictBo 20,
reHepHupyrollee nap, MokasaHHOe Ha ¢ur. 4 u S, Ui 3apsOKU Tepe3apsKaeMoro UCTOYHUKa 13
MUTAHUS U UHAYKLUOHHOIO Harpesa TOKONpUEMHHUKA 24. BHelHee NHAY KIMOHHOE Y CTPONUCTBO
30, comepkaliee BHEIIHIOW KAaTylKy 32, OKpy:kaeT nepumMerp ysaa 10 HHIy KIIMOHHOIO Harpesa

TaKUM O0pa3oM, YTO LEHTPaJbHbIE OCH KaTyIIKH 12 HarpeBa W BHEIIHEH KaTyMKH 32 1o
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CYILLECTBY MNEPEKpBIBAIOTCSI. B 5TOM mpumepe BHeEUIHee MHAYKLUOHHOE YCTPOHCTBO 30 mmeer
ZIBa OTKPBITBIX KOHIIA, Yepe3 KOTOPbIE MOKET ObITh BCTaBJIeH y3eia 10 MHAYKIIMOHHOTO Harpesa.
MoryT ObITh NPEeRyCMOTPEHBI CPEACTBAa Ui (PUKCAIMU TOJIOKEHUS BHEINHEH KaTymku 32
OTHOCUTEJIbHO HMHIYKLMOHHON KaTylmKu 12, Hampumep 3alleJKUBAIOLIMNCA MEXaHU3M. JTO
MO3BOJISIET YCTPOUCTBY 20, T€HEpPUPYIOLIEMY Nap, OJHOBPEMEHHO HAarpeBaTb TOKONPUEMHHUK 24
1 3apspKaTh nepe3apsikaeMblii HICTOYHMK 13 nmuTaHus.

Kak Oymer mNOHATHO W3 BBIEU3JIOKEHHOIO, HACTOsIIee W300peTeHue, 3a CUeT
yCTPaHEHUs] HEOOXOAMMOCTH B OJHOM MHAYKLUMOHHOM CHCTEME IJIs1 HarpeBa W JpYyroi
OTAEIbHON HWHAYKLUUOHHOM CHUCTEME Ul 3apsiK{, MO3BOJISIET NPENOCTaBUTb YCTPOMNCTBO,
reHepupymrouiee mnap, KOTOpPO€ sBJISIETCST HEAOPOTMM, KOMIIAKTHBIM U IOAXOAMUT IS
NOPTAaTUBHOI'O HCMOJB30BaHUs. B  Hacrosimem w#300peTeHHH NpeaaraeTcsi 3JeKTPOHHOE
YCTPOWCTBO, TeHepupyloliee map, ¢ Oe3omacHbiM U 3(P(PEKTHBHBIM MEXaHU3MOM 3apsAKU U
MEHBIIUM KOJMYECTBOM KOMIIOHEHTOB JUII YMEHBLIEHUs pa3Mepa, Beca U CTOUMOCTHU
W3TOTOBJIEHHS, TIPH 3TOM obecneunBaroniee (GyHKINOHAIbHbIE BO3MOXKHOCTH KaK HAarpeBa, Tak

3apsiIKU TAKOTO YCTPOHMCTBA, TEHEPHPYIOLIETO Tap.



POPMYJIA U30BPETEHUA

1. Ycrpoticteo (20), reHepupyrolnee map, MpPeAHA3HAYEHHOE Uil TeHepalud Tapa,
BBIXa€MOT0 TOJIb30BATENEM, MyTEM MHAYKIMOHHOTO HarpeBa ucmapsieMoro Bemectsa (23), u
cozeprkariee:

y3en (10) MHAYKIMOHHOTO HArpeBa, COAEp AN MHAYKUHMOHHYIO Karymky (12),
nepesapspkaeMbiil nCcTouHHK (13) nutanus u yctpoicTso (14) ynpasieHus HHAY KIHUEH,

NpUYeM MHIYKIMOHHAs KaTymka (12) uMeer mo cyImecTBy LMIMHAPUYECKYIO Gopmy, a
ycTpoiictBo (14) ympaBiaeHWs WHAYKIWEH BBIMOJHEHO C BO3MOXKHOCTBIO —VIIPABJICHHUS
NOJIb30BATENIEM BPYUHYIO JIJIs1 BBIOOpa 3HAYEHUS] HArpeBa AJIsl PETYJIUPOBKH TOKA, MPOXOASIIETro
Yyepe3 UHAYKLMOHHYI0 KaTyuky (12).

2. Yerpoticto (20) no m.1, B xoropom y3en (10) HHAYKIMOHHOTO HarpeBa BBINOJIHEH C
BO3MOXKHOCTBIO paboThl Ha yacTotre oT npudansureabHo 80 kI 1 no npubnusurensro S00 kI

3. Yerpoiicteo (20) mo n.1, B koropoM y3en (10) MHAYKLIMOHHOTO HarpeBa BBIMOJIHEH C
BO3MOXKHOCTBIO paboThI Ha 4acToTe OT npudausureabHo 150 k' no npubamsurensHo 250 kI .

4. Yerpoticto (20) no m.1, B koropom y3en (10) HHAYKIMOHHOTO HarpeBa BBIMOJIHEH C
BO3MOKHOCTBIO PabOTBI Ha yacTtoTe OT npudnusutenasHo 150 k' no npubnusurensho 200 kI,

5. Ycrpoiicto (20) mo mobomy u3 m.m.1-4, B koTopoM ycTpoiictBo (14) ymnpasneHus
UHIYKIHEH BBIMOJHEHO C BO3MOXKHOCTBEO DEryJMPOBKH TOKA, MPOXOMSLIEro 4Yepes
WHIYKIHOHHY 0 KaTywmKy (12), B COOTBETCTBHUH C 33JaHHBIMU TTAPAMETPAMH.

6. YcrpoiictBo (20) mo mobomy w3 mi.l1-5, comepskaiee HarpeBaTENbHBIA OTCEK,
BBIMOJTHEHHBIH C BO3MOXKHOCTBEO BMEILNEHHs MO CYINECTBY LIMJIMHAPHYECKOTO HArpeBaeMoro
3JIEMEHTA.

7. YcrpotictBo (20) mo m.6, B KOTOPOM HAarpeBaeMbIil 3JIEMEHT COIEPIKUT YKA3aHHOE
ucrnapsieMoe BemecTso (23) B BuAe TaOa4HOro MPOAYKTa B IMIMHAPUYECKOH popme.

8. VcrpotictBo (20) mo nm.6 mwiam 7, B KOTOPOM YKa3aHHBIH 3JIEMEHT CONEPXKUT OJIOK,
UMEIOIINI BO3AYXOMPOHHUIIAEMBIN CJIOW WM MeMOpaHy, B KOTOPYIO 3aKJIIOUEHO HCTapseMoe
BEIEeCTBO (23), MpH 3TOM yKa3aHHBIN OJIOK MPEANOUTUTEIHFHO 00pa30BaH MO CYIIECTBY B (hopme
Py UKH.

9. Ycrpoticto (20) o mrobomy u3 1.11.6-8, UMerolee By CKHOe OTBEPCTHE JJIsT BO3YXa,
BBIITOJTHEHHOE C BO3MOXKHOCTBIO TMPENOCTABJICHUS BO3AyXa B HArpeBaTENbHbIA OTCEK, M
BBIITY CKHOE OTBEPCTHE JUIsl BO3/AyXa, HAXOSIIEECs B COOOIEHNH C HArPEBATEIbHBIM OTCEKOM.

10. Yerpoticto (20) mo mobdomy u3 m.m.1-9, B KOTOpOM MHAYKLMOHHAs Karymka (12)
COIEP’KUT BBICOKOYACTOTHBIH OOMOTOUYHBIM TNPOBOA HIJIM BBICOKOYACTOTHBI OOMOTOYHBIN

KaOenb.
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11. VerpotictBo (20) mo mobomy m3 m.am.1-10, B koTopom ucmapsiemoe Bemiectso (23)

o0epHyTO B Oymary.
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